Development of novel furanocoumarin dimers as potent and selective inhibitors of CYP3A4.
Grapefruit juice has been found to cause an increase in the oral bioavailability of many therapeutic agents. Such interactions are believed to result from the mechanism-based inhibition of CYP3A4 activity in the intestine. Furanocoumarin dimers present in the juice have been found to be extremely potent inhibitors of CYP3A4 activity. The aim of this work was to synthesize and test a series of dimers with a view to defining the relationship between structure and inhibitory activity and establish whether they might make suitable probes of CYP3A4 activity. Eleven furanocoumarin dimers were synthesized and evaluated as inhibitors of CYP3A4 using human liver microsomes, with testosterone as the marker substrate. Four of the most potent dimers were also investigated for their effects on CYP3A4 activity in the human intestine and on five additional hepatic cytochrome P450 isoforms. The dimers showed potent dose-dependent inhibition of CYP3A4 activity in both liver and intestine; IC50 values ranged from 0.021 +/- 0.002 to 0.146 +/- 0.041 microM (mean +/- S.D. n = 3). Of the four dimers evaluated further, all showed time-dependent inhibition of CYP3A4 activity. 88Prop showed moderate inhibition of both CYP2C19 and CYP1A2 with IC50 values of 4.42 +/- 0.01 and 1.98 +/- 0.34 microM, 88Octa was found to inhibit CYP2C19 (IC50 = 3.16 +/- 0.01 microM) and 58Prop to inhibit CYP1A2 (IC50 = 2.39 +/- 0.77 microM). Minimal inhibition of CYP2D6 and CYP2C9 was observed (IC50 > 10 microM). In conclusion, all the dimers tested were extremely potent inhibitors of CYP3A4 activity. In particular, dimer 55EE was highly selective toward the enzyme, suggesting that this compound is a suitable probe for determining the contribution of CYP3A4 to drug metabolism.